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Context | Switzerland

Current practices and existing regulations are far from Swiss objectives
\ 4
Architectural design could accelerate the process of
linking BIPV with renovation of residential building stock

View from Microcity building roof | Neuchétel
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Objectives | Main research outcomes

 Development of convincing reference design examples of renovation projects with BIPV
using real buildings.

* Detailed multi-criteria assessment of proposed BIPV solutions :
- quantitative (energy, environment, comfort, global costs, LCA)
- qualitative (acceptance) — workshop with experts and non-experts

View from Ch. de Belleroche | Neuchatel
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Methodology | Four main phases

Phase 1 Phase 2 Phase 3 Phase 4
|dentification of > Case study > Design scenarios with > Multi-criteria
archetypes selection BIPV solutions assessment
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Design scenarios implementation | LCA approach
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Architectural design | Archetypes

Archetype 1 - built in 1909
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Archetype 4 — built in 1972
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Archetype 1 | BIPV scenarios

Rendering
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Archetype 4 | BIPV scenarios

Rendering
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Energy-use scenarios | Tested scenarios

/; ‘ ‘7 Equipment <H
A-100% I § Lighting < Injection Grid &
‘ ' DHW <
B = [’ Heating < .
| "”" = Energy needs " le On-site PV production
Equipment <+
B - Selection Lighting <H
DHW <H Injection -
. Grid
Heating <
Energy needs " le On-site PV production
Equipment <
C - Batteries Lighting <
) ‘B DHW <
de: =1 ‘ - . Grid
& o [’ Heating < Injection
"”" < Energy needs " le On-site PV production

© Sergi Aguacil (EPFL — LAST)



Selection of active surfaces | S3 — Transformation | B - Selection
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Selection of active surfaces | S3 - Transformation | B - Selection
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Results | LCA - Life-cycle analysis

A) 100% active
surfaces

B) Active surface
selection

C) Active surfaces
selection + batteries
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Results | Parallel Coordinate Plot

Parameters | Inputs Parameters | Outputs
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I1: Archetype according to construction period | Arch1: < 1919, Arch2: 1919- O1: Annual electricity production [M\Wh/year]
1945, Arch3: 1946-1970, Arch4: 1971-1985, Arch5: 1986-2005. 02: Self-consumption [%)]
12: Design concept | EO: current status, SO: current practice, $1: BIPV 03: Self-sufficiency [%]
Conservation, S2: BIPV Renovation et $3: BIPV Transformation. 04: Electricity balance (final energy) [k\Wh/m?.year]
13: HVAC system type and energy source | HP: Heat pump, GAS: gas boiler. 05: Gas consumption (final energy) [k\WWh/m?. year]
14: Photovoltaic | ACTIVE: with PV system, PASSIVE: without PV system. 06: Non-renewable primary energy (operational phase) [k\Wh/m?. year]
15: PV approach | A: largest possible active area, B: active area adapted to O7: Greenhouse gas emissions (operation phase) [kgCO,/m?.an year]
the needs of the building and C: with storage. 08: Non-renewable primary energy (operation + construction phase) [k\Wh/m?. year]
16: Injection | WITH or WITHOUT feed-in (into the grid). 09: Greenhouse gas emissions (operation + construction phase) [kgCO,/m?. year]
I7: Subsidy | WITH or WITHOUT taking into account possible subsidies. 010: Investment costs [CHF/m?SRE]

O11: Energy costs (operation phase) [CHF/ year]
012: Return on investment [years]

, , 013: Profitability (IRR - Internal Rate of Return) [%]
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Results | Parallel Coordinate Plot
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Special highlights | Contributions

* Energy renovation projects without PV integration are no longer an option if we want to
achieve long-term carbon and energy targets.

« Results of the two case studies highlight that BIPV scenarios are the most cost-effective
and the importance of selecting the active surfaces to achieve carbon neutrality.

 These elements allow us to achieve the performance objectives in a more rational way by
sizing the PV installation to minimize the grid-injected energy. This in turn allows avoiding
the intrinsic problem linked to decreasing prices of injected electricity and the
incompatibilities with the existing grid.

- Batteries could play a key role to achieve Swiss targets if injection into the grid is no longer
possible.
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